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Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride semiconductor light emitting device which is 
markedly improved in device life when it operates at high temperatures while outputting a high 
power and furthermore improved in long-term service life. SOLUTION: A nitride semiconductor 
light emitting device is equipped with an active layer 1 10 of quantum well structure composed of 
laminated well layers and barrier layers. The active layer 1 10 is equipped with a high- dislocation 
density region 1 16 and a low-dislocation density region 104 which are different from one another in 
dislocation density. The low-dislocation density region 104 is lower in dislocation density than the 
high-dislocation density region 116. Furthermore, at least a current injection region is provided to a 
part of the low-dislocation density region 104, and the impurity concentration of the active layer is 
below 1018 cm-3. COPYRIGHT: (C)2003,JPO 
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im&mm 1 1 6 ti&&im&m® io4t^tu m 

tulESt±Jlro^FIE«S^1018cni-3*}g-Cfe5„ 
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1 

mifegttS^|36«fi^l0' 8 cm" 3 *lt'Sb2>rt5r# 
ft k f 

[0 0 0 1] 
[0 0 0 2] 

tLtfcV^tltfe^ Wfl&^Jpn. J. Appl. Ph 20 
ys. vol. 36 (1997), pp. L 1 568-1 57 lTi&£- LT^5 <t 
5 K^?filrt5^T2raWtb^lT 1 3JB#ra£Lfcro*i$ 
ISS#^*Sfg$SJxxv^5. H 4 {£-?:© U— if ©Erffifll 

-lf^iC*5^Ttt, t7r^7l«l 0 l±©GaNK 
1 0 2±fc, * h7-f^(DSi02M (^*7) 10 3£ 

£*, ^*7±C8t#fi$;6Lfc{g;teffi?&a©GaN£J£ 

$ U ^©{Stefe^ft^igc 1 0 4 ©±(Cptti 10 5^ 30 

[0 0 0 3] Wtefc<fcS±13©#feKJ:oTfftK$*t 

itGaNg&t4EL0G (Epitaxial Lateral Overgrowth GaN) 
&fatmiilXH«) , Si02-vx^cOfflEi,xg|5^ (&®«) 
©±^(4, *7r'i TS*R±GaNffltWjaS««Ojrii(E 

(10 12 nT ! W±) teffc&gifcoTl^dS, Si02-v^^ 
ro±S5T-{4-^* * K4 oTlEttOfiii^ btl&tz 
fete, ffil^ (10" m" ! fc{4&£#HSLT^5 0 
fcfc'U Si02^^^©tfiC.^jS-eH:MfiJ©aj««^f ) * 40 

[0 0 0 4]>LT, (£ts{iffll$ (Si02-7^^±T*t^ 

l 0 4©±a»::pflfl§i 0 5&Mf&£ti?>& 5(cu- 

9»c<<*0. §^©#ift#:g<*5i:#;Libft-5. 
[0 0 0 5] m 4 © I'-if Si K-TnUGaN-ELO 

GSS 10 6 ±(CSi K— rAiglnO. IGaO. 9NJ1 1 0 7, 12 50 



1*12 00 3-7 8 2 1 4 
2 

0Ji$©Si K-TnSGaNJf (J?$2.5nm) kT> K— 7°A1 

0. 14Ga0.86NS (ff£2.5nm) frbtt&nW? 7 y KS 1 
0 8, Si K-T'nSGaN (ffSO.Um) *»5>*Sni!3l£EB 
U&fel 10 9, Si K-ynSlnO. 15GaO. 85N:»^-#FS 

(J?£3.5nm) t Si K-7°n§!lnO. 02GaO. 98Nl^ffig (J? 
£l0.5nm) *»e>/i6#fi* : ?-#Fi5^tJl2 1 0, Mg K- 
7°pSA10.2Ga0.8Ndr+.y7 o g (ff£20nm) 111, Mg K 
-^p^GaN (j?£0. 1/zm) 46pS!3tW CiA*« 1 
12, 120Ji#i©Mg K-7°pSGaNjf (J?^2.5nm) kTV 
K— 7°A10. 14Ga0.86NJf (ff£2. 5nra) A>fe/«C5pS^7 
5/ KSl 1 3, MgK-7p§!GaN (ff $ 0. 05 u m) fl><b& 

a y T > ^4 £K J: <9 H 4 (c^fJ: 5 * y s» 5**36*:» 
$L, ft^^NiiAu^b^-SpSffil 0 5 tTitAl^b 

[0 0 0 6] ±fe©-7^£fflv^#ft©teic, tsffift 

^6 8 #^7 #pp. 793-796(C|Eae LTV If 7 

iKieGaNJglSrglU -tC0±l-GaNSfi)cS^fT5 r iiCio 

V-^ELOGt^-S) t&S,, r»^ffiT*(4^$tlfc^ 
h 7-f 7°«GaNW±gPT"i4GaN^(DKatettz5^| #^^S^t 
GaN?r3iS'^>^L1»-7rf' T 

©<£|5{ia;a^«ir u— if m*ZBf$,-t S r t J; o T 

[0 0 0 7] ^B^#ib{4Jpn. J. Appl. Phys. vo 

1. 36 (1997), pp. L899-902&5VM4NEC Research and 
Development vol.41 (2000) No. 1 pp. 74-85T-a?^<Tl/^ 

•5i5le, FIELO (Facet-Initiated Epitaxial Lateral 
Overgrowth) t mt^^mzX-oXM^.h^^t^ 

m±m^iitz^ xmm&*<&.< -r s r t (-^5b lt^ 

So FIEL0^4o^Tf4, EioQkmm^7 7^rmw.± 

OGaNK-htC, 7. h7^7"^©Si02K (^^) 

r t c <t o xmiitefe^ ft if 5 r. t ^T'# , ELOG© J: 5 

[0 0 0 8] Ulia^fc J: 5 (C, e*gffi««©GaN*^ 
Ii!-t-SS^©jtJgtwf#oT, 400-450nmSSoK*ffitt 

xmrn-rz ftm&mkVs^mfc ^—ftomi-m^imm 
mz&w&tixzit. if© if 

^^4ttt^©t>©^K#^5tt»i: LTStt*-©Si?F 
M#J©^*-4S^(f btlSo £S5fl&##P¥lO-12969-i§-£: 

Mg* ir©te©5F*fi«b) «rio" -io 2 ' cm" 3 (Dmmxmnt 

[0 0 0 9] ft^ftfett. Applied Physics Letter 73 (1 
998), pp. 496-498. ^Proc. of the2nd Int. Syrap. on B 



lue Laser and Light Emitting Diodes, (1998), p. 38 
1, Kfct^T, ffittJIKSi^fefc^An-f tlCtSU 

5<Dft%mkteoXb^& 0 
[0 0 10] 

frb+ftftm+nmm&tfm&LXb^ t am wc 

l \ 400-450nmg£ CD&ftlgigcT'lgif + 5 ftfc4b¥Vtt 

1\ Wf&^JSAP International No. 1 pp. 5-17(2000) 
, 30mWttl^ T'500B#rflS*CO^^-#^ L ri^a L T ^ 

[ooii] W*©HHlK«*T*Siifcfc 
[0 0 12] 
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* FIEL0-GaNS«±fC^S8 tf*^fc 
[0 0 1 3] #*W#e>»4, ^U-yh {l^y-f\zii\1f 

mvo®& t is-vm+nmm. m*mti t ©wig* $ e> 

CPKl^Sfcft^ FIEL03£S±i:EL0G»ft±i:»-ISI 

10 fc„ LT, et£S4^-#Flc^0i-5Si^«a(c 
OV>T, TVK-T". 1X10' S cm" 3 , 5X10 18 cm"' ©3i 
S©t>©«rfl*Lfc. 
[0 0 14] ±EW— !F*^-©«3tf4. ««fli 

fe|Cjol^-C(4, -^-X^i^Ownu ^Sl55MniCOSi02-7^^ 
'<#—>'&m*X$$'9* -v*^gz)5iI3?©ELOG (-7*^ 
*SI4a^l0/imSS«T) Kit^T^&9J£i/\, r©4 

20 »t*©#*>*!»&*-ef4*^;ss. <Effi**©fii^ffitt 

ftiitrfcft{^ft*# (III0lJS(tt2:VKJim«>flE*Jt) 
»ftafc^fo?t±T\ &*4 9i|ij£;vw;*.:?ifg©EL0G 

loo 151 Sit, ::;h,fea»fef£MUfc*fl©i'-- ? 
^©IDSSHfflMaHfc*© ¥W J: wot;, 30mwr-io 
OBMBAPClbf^ L1t'&<nHk*'£\mm.*m-t c 

[*U 







1x10 1{ tair 3 


5x1 0 1 ^ 






mm £fttsa 


ere asftasa 




20MA/ra2 3&f03L 


22MA/m 2 »fKCU 


24MA/HT 2 SBfbEU 




23MA/IB 2 £*t#U 




23MA/m a SFBffigffc 



[ooi6] «)«p^ffl*«^si4 6 mm<DMnx±% tt 

mt&bil-T. FIEL0±(D^T'I4T> K-7"*Jj:t>'lX 
10' 8 cm" 3 © K-t°>^T?^BIM>SST^5fi|p]^ibtL 
T^5 0 SiTRjsfcfegg^lo' 9 cm"' l/^/WSf 

t£l4&<, ^o, />/«£< t tFIELOitCjS^Ttt^^y 
*©!5ffl©T*l£ttf4fc5fc©©Si*«fo£^Lfc^# 40 

#mi*tt<4«i:v^5*rtia*iib*ifc. ttt, are- 

©^bt-MLTii, ELOG±©5Xlo' 8 cm" 3 K~fc*>/© 

[0017] ±1E©H»ISSj4»p>, iSSffl • iUtH^Kiff-C' 
©^©^tfifi. iStefi^SfflW^fl-jSisiTM^S 

&mizt>taxm$L®mmmzinx^z>FiELo±<Dm 



[0 0 18] rirP)©a^©^*-XA(4jiJ:(?5j; 5i-lt 
Hi) \Z$.X'®W)LX%X%*Z£fc£l£Z>T>im&&%A. 

[0019] z\<DXo^m^-co^{tm<iatm^<D 



5 

SM&lCftS;^ FlELO&fa£imi-ZtzV>\at, MOV 
FlELOStS©^:l:4«*s-c§5J: 5»c/intfr<D3^ h 

*rw-e*>5. 

[0 0 2 0] ELOG^** U*EL0Gf;i«fc3GaN&&&ffl 

1-5fc&l£l4&©2o<D#ft^:%;ie,ft5 0 loli, EL 
0G^®B#WSi02-7^^*lt) L < (i-^^ * l^ELOGft W% 

<D^y 7 ^ rmm^i$.(^m^+^!t< \^xnmm&m. 

ts$i<n&mZ'J?te<irZ>JjmX'hZ> c 1)5 10(1, 
[00 2 1] gr#©#ft-<?fi, WfrfojSa-eSfcatf* 

(0i|^lfTMGjt*5rl^fcfc^ Umol^Tt^-r-5) SrfflV> 
[0 0 2 2] H#©*fei4, Si^ffiflfcSraSiPUfc^SM 

Hft*«$£©*#fc£fcf4ja&;h,fca>ofc. r;ft,i4Fi 

LfcSttS ©£&«£#<£< 

[0 0 2 3] Ite&xrtete&KSriILT©*-*' y T©^* 
WWIS^iWB w « rft£igi)£-r5lcf4 

srtr% tefitS^o^+yr<7)»(tA^Jf^x.5rt^ 

*at#x.btL5o Lri>U -*T-^MtlZiS*10' 9 cm 

as«A/^* 5 r. 1 I4# < £ ilT^S. 

[0 0 2 4] ^«*»«Sril5«>5^S*s*)ofe© 

*:MIfcffi»Lfc«#K:fta£«:aA1-3 U— ifdfcoT 

[0 0 2 5] JSH4«« J *f#F«ia-ef44<J»* 
10nraW±W*«Mro«#(I(4Si^MfeSS*10' 8 cm"' «fc 

< Lxh%mfi){ttem*#-Fffim<7)m&tebiat 
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6 

18 cm" 3 X <0 >h £ < -T5 1 i;^ #FffittJf ©*§-& t 
[0 0 2 6] ff$10nm«±W¥ll«ett«-t'ft#^{l:a 

10 ii«*ai:firoTLS5rt*%it,n5. tfc, IS 
l-KE^TfSttJift^t iff m^m^ifi* l < 

[0027] Liti^x, *%mt. ±.m*a$az.m^^ 

20 fi, #FSi:Pf^ei:^«l$ti-C^Sft^#F«it© 

BMESttJi 10 
' 8 cm" 3 ir*#mt-f5„ 

[0028] rroltt^M^fftt, ffitett* 
^#F«^©ffittS©^*E»iga^io 18 cm" 3 *riT-fo5 

30 <DX\ m&m\^vttn®mmft&<*-*=n%'& 

[0029] tit, *mw<Dmk®¥mfo¥£%:m?t$. 

1 oft<DisiT<Dm®.&&X'ibzwr&immxh?> <1 * 
fc, *^0^©^kft¥«^*»- : f(4 > mmm&xwi 

40 ^©1«T-C*>5*&^»at?fc5 0 

[0 0 3 0] $ ibtc, *38W©a{k4fc¥#**3t*^ 

(4, mmMfcimfcmmk *4<tt— «©is(fe*« 
^io 12 m" 2 j^±T'fc'9 > wteeteji*s^««fl;»£aA 

ffi«©¥*&<Effi«ft^. 10" m' ! *ii-e& .5 

fi^S^io" ra " 2 *S»-C?fc4»^{C»jgt?fc5. 

[0031] riife©*{b*i|yww#*-*-Cfi, />/«e 

50 < t tgtt«rtJC*JJt6««E^ttA$*t5fll«©<Effifl6 



7 

9, %&m<»T-mvo®$[mo'° cm 3 ^mvt>izt\zx 

ft?J) aWK#P>*i5„ 
{0 0 3 2] *l§MW^f^^^3t^«, 

flfifsfttti # , mmm.ffi&Am®<v¥®m&&&& io" 
n, ffie&ttJitf. t«Km^aA*i<7>i;T©®$©¥ 

[0 0 3 3] Htz, *^?«(D^t:ife¥#ft:^3t^T-«, 
*m#3t**H-tt* HWBSttJiilwfi, f&©¥g<£Ji£ 

[0034] m^wifttt^fMiift'B, m»ft 

[0 0 3 5] ^SB^WSfc^agfrlltt^fi, 30 

* 9 tm* ^ L fc m fcft ftft Srii^S $ -frTflaK 
$ti5w£##SLV\ -fftfr*>, roSM*^** 
3t*^-T*«, V^^5EL0GSffi|rftM^tt5ro-C\ l^fc> 

•^SFiELossctfc^-cfia * h tWT 5r £ # 

5 0 

[0 0 3 6] ^W^Sf^********!!, 
*fls* $ tire S £ 3i j/ ^ y 9 \z X 

tlSr^fi^-arT^K^^SC fc#$J*U\, -fftfc>*>, 40 

znmt^MW-mitm^x\± s 1^^5-7*? u*el 

[00 3 7] *»W©a<t» i l i Wflc383t* ; f-tt, #F* 
£ P«1S« £ ris«Jl $ fix ft 5 #F«ig<Dffittlf £ * 
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&^*9ijg25um&±.X''*9—->ifZfrX^Z>(DX', 

[0 0 3 8] *5SW©a<t« i l 6 3)[ff«3fe* ; f-li, #F* 
£ Will £ ri*«Ji $ HX ft 5 #F«it<7>attH * * 

■t^mt^mw%%m^xh^x, mtm^mwm^ 
Bf$,ztiitm&mmz^y?->yiz.£<oMxi,xuft&) 

[0 0 3 9] ft*>, ttmtoWcMzmVf&XMtt, 

[0 0 4 0] 

^x, ii^#iu^^t5 0 am, suft 

So 

[0 0 4 1] »l^ifi?gffiK*J»-J-5^j»fl:u- 

TS« 10 1 ±(CGaNSI 10 2 ^M0CVD(C± 9 fiScft-T 5 0 
GaNKl0 2±IC, ^ h y4 7°ttWSi02^ (-r 
1 0 3£ [1,-1, 0,0] ^ftlCffMU ^C±(CSi^ 
gsiD LfcnSGaN?rM0CVD^ft-r 5 r £ \Z «t o Til^J^g 
$-tir« -^^^X(c^r&]fi!c*Lfcfite{4^SCGaN^ 
J&U n^GaN-ELOGS^l 0 6^ffia-T5 0 it 
Si02^W-v^^1is?rl0^m(cLfeS&i:fg 

[0 0 4 2] i(D»«X{C$^(C§|f SiK-7°n 
SlnO. IGaO. 9N« 1 0 7 , 120ilMcDSi K-T'nMGaNJi 

(if $2. 5nm) £ T V K— T'AIO. 14Ga0. 86NJ1 (if $2. 5n 
m) frbftZnM? 7yK110 8, Si K-^nSGaN (if 
$0. lum) ^f>ft5nM3feKCiiiC>H 0 9, 7V K— 
7°InO. 15GaO. 85N4^-#FJi (Jf$3. 5nm) i7>K-/ 
InO. 02GaO. 98NPf HI (ff£l0.5nm) ^f>ft5#fift^- 
#FSttll 10, Mg K-T'pSAlO. 2GaO. 8N^r^ 5/ 7 s ! 

(i¥$20nm) 111, MgK-T'pSGaN (ff$0. lju) ^ 
feftSpSbfcBBCiii!)! 1 1 2, 120Jlffl(75Mg K-7°pS 
GaNl (J¥£2.5nm) i7> K— 7°A10. 14GaO. 86NS (if 
$2. 5nm) /5^ft5pS^ 7 y Kil 1 3, Mg K— 7°pS 
GaN (if $0.05/im) ^^ft5pM=V^^ Ml 1 4* 
WCfSLfcil:, K7^3is/f-y ; /ftf^j:i3|g 1 ^ 
^1"J:5fty -y^flligSr^fiKL, ft«HNi£Au*^ft5 
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pWfcl 0 5 klikklfrbteZnmMl 1 5 ZMsH^i. 

[0 0 4 3] it®<DtzMc^ ft&m<nmmm&v 

*^#FJ§ ICS i^i^S: 1 x io" cm" 3 m\i Ltc U—fm 
^StrnttlKSi^e^sxio 18 cm" 3 mm Ltz U— S* 
S^t^Kt/Co dftibou— f*T-(c>ctl_, itiim^- 

nLxm^Mmm&mmi 1 6ifigfiM«i 

$1 1 6 T-5X10' 2 m" 2 S«» i&fcliL%&mt$,l 0 4X2 
ti. MUtiL&&mi$il 1 6 b&mm%mi$Ll 0 4kfr 

[0 0 4 4] $5^S<DS'JSl4Sia«^^ic J: ^ft 
<tBit®:©?I£$£200t;Saic;Sn!fau ^cD^icf^ 



[oo4 5] teffi (^-y^t-yh) %mim^m&^ 
a, jz^mmxmiiL (^y^\?yY) gtzmnterttitf 

" m" 2 S5tf>4§£-iCi2/>&< itl0"'° m'g^WffittT'W 
10 EL0GSt£±$:ftB|-eti* h^-YT'tcSil^^r^irte 

^falOO^raJ X h7^7°(C^it^|6]l M mj (D&jjM 

[0 0 4 6] Si02-v^^i|iitfcJiSi^F^S^(DM'i5 
^tLf>6O(D^{C*5Jt5«3»Hffimffi«S*J«tW0 
30mWT'100B#MAPC«)^ Lfcf*©JlrHW&l*««r* 2 

[«2] 







IxlO'^cm" 3 


5xl0 ,8 cirr 3 












22MA/m* m<tUL 


24MA/m 2 


23MA/m 2 Mfflt 




24MA/m 2 £fb£L 


23MA/m 2 »fcSU 


23MA/m 2 ^fteU 



[0 0 4 7] tnfflHtt*iil£*fcUo©i|f^li£^ 
M/5 s il£>tl&l^/5\ $ft-£ik\£l\"Xtt* Si02-7^^*g 
#10 9, tf>0 N SttBiCSi7FM%^5Xl0' 8 cm" 

gsiJnLfc^d&VT, fLl4Wlf>^ 100B$Fh1 

om4i^^xmzk/vk°£m$%bfotefr-otz 0 * 
[0048] ^ ©twicer, n 

w4>*tt«ifWIM&i:^<«i3e>*i^ja-C*>ofc 0 * 
fc, Si02-7X^*g7jS25/imT*fo?), ^o, SttglCSi^F 
*4fe£5xio' 8 cm" 3 fefo] Lfc^lcfc^Tii, i^tefe^ 40 

1 1 6 d>&fflEtt*&fitt 1 0 4 dfc&^iti L 
**UT^5©iS«U*ixfcas % ffitsttft£1Sttl 1 6 
«itttif45MmSft<Dg§gft(ri ir'SoTfc^ttJf («» 

[0049] r©*^ *mi^ffit?{4, n<Effi«£ 

ffi#l 1 6^fi^4g (Mffi&A-fZfcm ^Pj5/xm^rt 
^ (IO' 8 cm" 3 wfcKJ:SJft*aSi[*|c»bJi-C, 



^t, *>L<te, Si02-v^^*i^+^£<i-5r £ (2 
5^mHJ:) fcj;ij, Stefi^Sffi* 1 1 6*»e>fiteffi 

[0 0 5 0] *HJ6Jgjgfc*5Jt'5* : ?-ft*Aa* 

t i o t fe 5 es©Jffli T- § 5 „ 
[0 0 5 1 ] JEr©HS* % **lt»|g-CMt, m>m±L%&m 

&kmz\m&mm kxmms.fr i om^±m^^x 
wwn:-#ttu— Fm+xteTf&m&mnL^^kiz. 

[0 0 5 2] - wt?J6'<fcJSttJI^©5F«*»!lP 

<om*T>V-7\z-tZ>i)\ feu<tt, SiTMSlMflSail; 
*10" cm"' ± 9/h£<-f 5^ fcfc£oTfl»T*-¥-<D* 
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[0 0 5 3] ffittS^S^Ffllig-m/jK InGa 

N*HI»iiLfc»-&©IS«*fTofce*, InGaN*/I§|© 
W$^i0nraiil±©*-g-(^i±Si^%li8^?rl0' 8 cm"' <fc 0 

*-ett4A»ofc. U6»U fcix.gt4gj>5lnGaN*@^ 
T*fcoTt>*^-#F*iii: LTO»*a«3UiaflH4JlW 
*siOran*«! (¥-*^-#F«3fi) ©^CfiSi^M&ft 
S£l0' 8 cm" 3 <t «9/hS<-f-5<b*^#Fgtt«0^i: 

[0 0 5 4] riDi^l:, J?:£lOnmy±©InGaN^JII8l 10 

fit. HWBLfcJ: 5fcffi^fiHtJiT?ttJMMM*:*:ir^fcft 

[0 0 5 5] fi&te/4 s #M¥lO-12969-5H*$g-efE 
« i 5 (£, Mg&i*©Si£W©^i$#)iSrj&!jp-f £ 

i tic J; 19 U-if*^©KfI^fi«-r?>^i:t>tT^tlT 

kz&WistiZ>b%x.htiZ> 0 ^KSlcfUii, ffittJf firing 

70^, 30rirx»©*-T^fl:*rit«ufclS*, ^MtiSsiP L 
* v J: 9 JSip L fcllH 5 -© 36r**fl:«*i[»T? fc o fc„ 
[0 0 5 6] fctC, #38K©3?2iliS»|ifi:o^-C, H 30 
2Sr#fi8L<cise>ttM1-5 0 El2fii, l2»ii;*j 

[0057] m2mmm<o*mfoi'- vm*<r>mm. 

«1 0 lilCGaNMSrMOCVDlCiO^S-t-So ^©±fil* 

«t t)^SB©GaN?rf-7r'f T*"C^ y^>^Lfc 0 ftfCS 
i02^*?£|££U "Ctfc^ h7-f ^GaN3 0 1±(C 
MOCVDICJ; 9Si?r^PLfcnMGaN3 0 2^Sfiicft^-ti: 
■5c *40 
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* [0 0 5 8] fc5S&©B#r s Mft-f «ffi*l6l*>P> 
©GaN#ofcriS0¥*&ftGaNM#-T?t5 o * hy^^Ga 
N©±SBT*teifi!&a©KatefttfS*:©£*§| tiffi^tiS 

fitt) 1 1 6 34S-C#SiS. ffiJ®$ftlCj;9^£ft;fcGa 

fij&g: LT # fcGaN^o^S fligctc (iff fc i:HEtfc#3S 

[0 0 5 9] JtR©fcfet, ^7 r -rT8tB«ig<*S^10 
U mfil Ltzmfatt&m$:25n mfC LfcSSi: ©jSj^^fflE 
Lfc„ r©Xte©_hlC, Si K— 7"n5!ln0. IGaO. 9NJ1 1 0 
7, 120J!$©Si K-^nSGaNl (ff§2.5nm) tTVK 
-7°A10. 14GaO. 86NJ1 (ff£2. 5nm) d>P>£ SnS!:? 7 S> 
K1108, Si K— TnSjGaN (J? $ 0. 1 u m) i^^Sn 
SftEflC&fcJf 1 09, TV K-^InO. 15Ga0.85Nfi^- 
#FS (ff&3.5nm) ir T V K-^InO. 02Ga0. 98NPf HJ1 

(ff$10.5nm) ^P>^5#a*^#FSttSll 0, Mg 
K--/p^A10.2Ga0.8N*ir S^l 0¥§20nm) 111, 
Mg K-7pS!GaN (fJC.lp) ^b^5pM3tKCji* 
1112, 120Ji$©Mg K-7°pSGaNS (ff&2. 5nm) 
<tT> K— 7"A10. 14Ga0.86N« (ff$2.5nm) frbftZp 
7 V Kg 1 1 3, Mg K-yp^GaN (J? £ 0. 05 ra) 

K 7 ^ y y <ft£ iffir «fc t) H 2 fil^-t" i 5 y y 
36*r#j£U *«iaiii:Aui»b45pWii 0 5 tTiirA 
l^e>*5n®ffil 1 5£S£;ffi:J; 9, i2C*t^ 

[0060] itm<oitm^ ett«©p»ffiss^*^# 

FSlCSi^F^fe^lXlO 18 cm"' ma Ltz V— fm^RV 

fttt«(ISi7p^5r5X10' 8 cm"' maL-ftu— fm?h 

S^^iX, tefi«;«itffite{5:^S®iaT*5X10' ! m" ! & 
S, fi«5&«Sffl^T'2X10'° m" 2 ItT'fcot. 
[0 0 6 1 ] Si02^X^i|>s£7tteSi^tlStf©g&"5 
Ctv^6o©^{c*5Jt5^ffl@iffl«»lt?Bg*3j;W0 

1^3] 























22MA/m* 9&<bHl> 


22MA/ar > ffifth 








23MVnf £<B3b 



[0 0 6 2] SffflSafitSSK^Sfi 6 0(7)m^-Ti5 £ A, if 

Hlfli*(i36Sio^iB-t?*>0 % i>o, SttJi^Si^F*BiftS:5x 
10 ,s cm" 3 IBJPLfc*^-t*5V^T, f Ll/^W s £bil, 
100«FM«ifp»T«rt«JgSrff±LTL*ofc 0 **L« 



50 



^5ooK»|^:ov^■c^±B^:^^^^)5fkH:ftbi^4^o 
[0 0 6 3 ] S/c^ *{bLfc*-flC0V^"C, SiiSltt^- 
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[0 0 6 4] CftlcftU fiffiifc**Mfe*«(lPLT^ 
X'h<0, )6»o, gttllCSi^*6fe^5Xl0' 8 cm" ^*DL 

fc^icjsv^Ttt. mfcimmmmi 1 6a>k{g;&ft& 

[0 0 6 5] *I»lt'tt, ffittg 

o 4 ^co|s{]icD^lb • ilMt^Miffidti. K?a • 

[0066] *%w<DWi3nMBmiz^x. m 

3tr<W«LftaJfe»W-r5. 0 314, 8 3 UttJBIi&fciS 

[0 0 6 7] $3 Hffi^ffi©^#fr U— !f^^C0«it 

S101 ±i'GaNJg 1 0 2 £M0CVDIC«k 9 J&ft-f 5„ ^co 
GaNJjUl 0 2±(C, ^ h7-f7 P ^C0 2 0/ffflZr02/Si 
02K (-v^^) 4 0 3£[l,-l,0,0]#|6H>:flMU 
±»CSi£^Lfcn^GaN£M0CVD;&ft-r5 rtCiot 

GaNSrffM U nSiGaN-ELOGStfi 1 0 6 5rff M-T5„ 
[0 0 6 8] Zr02/Si02§|f2, ^«#:#JlJ0|&tti£ (D 
BR) ©«|#tjKEiaTV>5. r©a&K±K£P>fc5|t8i 
t, 7^ K-7"InO. 15GaO. 85Nft^ (J¥£3.5nm) 
i:T>K-7 s In0.02Ga0.98N|$Sl (ff$10.5nm) 
*S#S*^-#FfiMtJBl 1 0 , Mg K-7°pSA10. 4GaO. 6 
N/GaN40jiffl#lHSIt^ (DBR) 4 13, Mg K-TpSiG 
aN (ff$0.05 M m) *»e><C5pli= V* ? hff 1 1 4 £1® 
Klfcft L fc&f;:, K5 -f ^ y ific J: <0 0 3 fcjj* 

1-J:?&y v ismm&M&i^ mmcmkAufrtbtezp 

mmi 0 5 tTitAl^b*Sn«1Sl l 5£s££lCj;!J 
ft**-*. 

[0 0 6 9] C coffin U-if-C'li, Sffi (l-fcfc*>if 
0' 8 cm' 3 WBLfcW— !P#^-fttJWttJU-Si^«»t5X 
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10' 8 cm" maLltU—fm^-t^LtL. ^ftibcOBIg 

3tt^— tf*^ic*j^-ct, ±mmmmmkmmizm\tm 
\z^ny>izm\!Lft^m?x\ mm. • am^ib^-ccofi 

[0070] ±E***»i*Tii, a{k»#»ft 

SIJtX^KjRfflLTtKHa*^. Wxlf, LED^SL 
D (Super Luminescent Diode) iCffll^Tt) <tl/' 1 o 
[0 0 7 1 ] 

io [^B^c^m] BLhs^fcisi-, *%w<Dmt<fo¥-m 

£*u S^-^rFltigcoSttJlco^ 
10" cm" 3 *jiT-fe5cOT\ SttltCfcttS* 

[0072] *fc, *%w<Dmm*mft%ytm*ic£ 

XftM&tl, TXtttPWs ■?x?m25nm&L±X'/<* 
•>^^i/tCi5JDX2)S, *M25/ i m«±c0^tgc(C^$fLT 
30 [0 0 7 3] LfciSo-C, *38MJCJ:9 % #ti4*pT«6 

[glfficoffim^is.Bj] 

[01] **wicff*a{bfc*»ft«#**<0*iiijfe 

[0 2] *»W^«5Sft»*«ft:3S3t* : F-«)IB2ia6 

ff^ffi * ^ -r t m *m & ^ - if m * <r> m a 0 t* $> 5 . 

[W^cOfftW] 

101 if7r-r7SS 

1 0 2 GaNJg 

103 ^h^-f/ttS^S (v^^) 
1 0 4 ( Ks/ h*«Sr#LT^<ev^« 

«c) 

1 0 5 ptt^ 

50 1 0 6 EL0G£}£ 



I 



(9) 



10 7 InGaNg 

1 0 8 nm^y y m 

109 nmitmc&tbm 

1 1 0 T^K-^Sttl 

111 **y7M 

l l 2 pSXH Ci&AS 

1 1 3 p^y 2/ KJf 

114 pHi^^ hJI 
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1 5 
1 6 
1 0 



1 
1 

2 

3 0 1 

3 0 2 

4 0 3 
4 1 3 
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Si K-^Jgttl 

* h7-f 7°#cGaN 
nSGaN 

* Ny-r7 P ^Zr02/Si02#«K 
P SAlGaN/GaN#«)9lK«§l 



[01] 



[02] 




105 




(10) 
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[13] 




[04] 




(72)3g^# til p^-^^^) 5F073 AA13 AA45 AA74 BA05 CA07 

jft^lfl^lx^ST S 7#1^§- B*«M» CB05 DA05 DA35 EA28 



